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AN APPARATUS FOR CLEANING OF CRANKCASE GAS 

Cross-Reference to Related Applications 
[0001] This application is entitled to the benefit of and incorporates by reference 
essential subject matter disclosed in Swedish Patent Application No. 0400790-2 
filed on March 25, 2004. 

Field of the Invention 

[0002] The present invention relates to an apparatus for cleaning of crankcase gas 
coming from an internal combustion engine, said apparatus comprising 

- a housing delimiting a separation chamber, 

- a centrifugal rotor that is arranged for cleaning of said crankcase gas, is 
rotatable about a substantially vertical rotational axis and is supported by the 
housing in the separation chamber, 

- a drive shaft for rotation of the centrifugal rotor, said drive shaft extending 
downwardly from the centrifugal rotor through a bottom in the separation chamber 
and into a drive chamber situated below said bottom, 

- a turbine wheel carried by said drive shaft in the drive chamber and 

- a nozzle that is arranged to receive pressurised lubricating oil from the 
combustion engine and to direct the oil towards the turbine wheel for rotation 
thereof and, thereby, of the centrifugal rotor. 

Background of the Invention 
[0003] An apparatus of this kind is known from WO 01/00969. 

[0004] An apparatus for cleaning of crankcase gas from an internal combustion 
engine must be compact and inexpensive and must also be easy to mount near the 
combustion engine. Furthermore, it preferably has a design such that it can be 
easily mounted in the same manner in connection with engines of different kinds 
and sizes. This necessitates that the apparatus is provided with, among other 
things, suitable devices for supply of pressurised lubricating oil from the combustion 
engine for driving of the aforementioned turbine and also for returning such 
lubricating oil from the apparatus back to the combustion engine. 
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[0005] The object of the present invention is to provide an apparatus of the kind 
here in question, which fulfils the requirements just mentioned. 

Summary of the Invention 
[0006] This object may be obtained according to the invention by a cleaning 
apparatus of the initially defined kind, wherein 

- the apparatus also comprises an adapter element that is formed such that 
it is mountable onto the combustion engine and arranged to be coupled releasably 
to said housing, 

- an abutment surface on the adapter element is arranged to abut against a 
corresponding abutment surface on the combustion engine and has a drive oil 
opening that is formed and placed to receive pressurised lubricating oil from a 
supply opening in the abutment surface of the combustion engine and a return oil 
opening that is formed and placed to return to a receiving opening in the abutment 
surface of the combustion engine lubricating oil having been used for driving said 
turbine wheel, and 

- the adapter element delimits a drive oil passage, that connects the drive oil 
opening with said nozzle, and a return oil passage connecting said drive chamber 
with the return oil opening. 

[0007] According to the invention the adapter element may be formed in different 
ways to suit different types of combustion engines but, still, be formed to suit a 
housing of a single kind comprising a centrifugal rotor of a standard design. 
Preferably, the abutment surface of the adapter element is facing substantially 
perpendicularly to the rotational axis of the centrifugal rotor, since surfaces on a 
combustion engine, available as abutment surfaces for a cleaning apparatus of the 
kind here in question, often extend vertically. 

[0008] In the cleaning apparatus according to the invention said nozzle may be 
carried by either the adapter element or said housing. In the latter case the drive 
oil passage in the adapter element may open in a way such that, upon coupling of 
the adapter element and the housing together, the drive oil passage is connected 
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directly to a channel in the nozzle or to a channel extending though part of the 
housing and leading to the nozzle. Special coupling means may be formed in the 
adapter element and the housing for automatically providing said connection, when 
the housing is applied onto the adapter element to be coupled together therewith. 

[0009] It can be an advantage that the nozzle for the drive oil is not carried by the 
adapter element but by the housing, since the housing is also carrying the turbine 
wheel. This creates good conditions, namely, for an arrangement of the nozzle in 
an exactly correct position in relation to the turbine wheel, even if the adapter 
element is manufactured separately and is mounted onto the combustion engine 
before the housing with the centrifugal rotor is mounted. 

Brief Description of the Drawings 
[0010] The invention is described in the following with reference to the accom- 
panying drawing. 

[0011] Figure 1 shows in section a cleaning apparatus according to the 

invention, mounted on an internal combustion engine, 
[0012] Figure 2 shows a section of a part of the cleaning apparatus along 

the line ll-ll in Figure 1, 
[0013] Figure 3 shows a section of a part of the cleaning apparatus along 

the line Ill-Ill in Figure 2, and 
[0014] Figure 4 shows a section along the line IV-IV in Figure 1 , illustrating 

an abutment surface of a part of the cleaning apparatus, which is intended to 

get into abutment against the combustion engine. 

Detailed Description of the Preferred Embodiments 
[0015] The apparatus in the drawing has a housing 1 provided with an inlet 2 at the 
top for incoming gas to be cleaned and an outlet 3 on one of its sides for gas 
having been cleaned. The outlet 3, as shown, may be connected to an outlet 
conduit extending upwards or obliquely upwards outside the housing 1. Within the 
housing 1 a separation chamber 4 is delimited, and in this chamber a centrifugal 
rotor 5 is arranged to rotate about a vertical rotational axis R. 
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[0016] The centrifugal rotor 5 has a central, vertical, hollow shaft 6, which at its 
upper end is journalled by a ball bearing 7 in a cap 8, which is supported by the 
upper part of the housing 1. Several through going holes 9 in the cap 8 connect the 
inlet 2 of the housing with a central part of the centrifugal rotor interior. At its lower 
end the shaft 6 is journalled by means of a ball bearing 10 in a lower partition 1 1 , 
which is connected with the housing 1. An upper partition 12 situated between the 
lower partition 1 1 and the centrifugal rotor 5 is also connected with the housing 1 
and forms together with the lower partition 11a bottom in the separation chamber 
4. 

[0017] The centrifugal rotor 5 also comprises a stack of frusto-conical separation 
discs 13 supported by the shaft 6. The stack of separation discs 13 is arranged 
axially between an upper end disc 14 and a lower end disc 15. Between the 
separation discs there are spacing members of a conventional kind for the 
formation of flow paths between adjacent separation discs for the gas to be 
cleaned. As can be seen in the drawing, each separation disc 13 has a central 
plane portion having a hole for the shaft 6 and several further holes distributed 
around the shaft 6. The further holes in the separation disc 13 and the interspaces 
between the central, plane portions of the separation discs 13 form together a 
central inlet chamber 16 in the centrifugal rotor, which communicates through the 
holes 9 in the cap 8 with the housing inlet 2 for gas to be cleaned and also 
communicates through the flow paths between the separation discs 13 with the part 
of the separation chamber 4 surrounding the centrifugal rotor 5. This part of the 
separation chamber communicates in turn with the housing outlet 3 for gas having 
been cleaned. 

[0018] The housing 1 rests on and is releasably coupled to an adapter element 17 
by means of screws (only one screw is shown in Figure 1), the adapter element 
surrounding a driving device 18 for the centrifugal rotor 5. As shown in the 
drawing, the adapter element 17 and the aforementioned lower partition 1 1 delimit 
a drive chamber 19. The centrifugal rotor shaft 6, which extends through the whole 
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of the housing 1 and through the two partitions 1 1 and 12 down into the drive 
chamber 19, supports a turbine wheel 20 in the latter. 

[0019] A nozzle 21 , which is supported by the adapter element 17 (Figure 2), is 
arranged to direct a jet of pressurized lubricating oil towards the turbine wheel 20 
for rotation thereof and, thereby, of the centrifugal rotor 5. The nozzle 21 is 
connected to a passage 21a formed in the adapter element 17 for receiving 
pressurized lubricating oil. An outlet channel 22 (Figure 1) extends away from the 
drive chamber 19 and is intended for leading away lubricating oil having been used 
for driving of the centrifugal rotor 5, 

[0020] The adapter element 17 is supported by and is releasably connected by 
means of screws with an internal combustion engine M that is illustrated 
schematically and partly in section. The adapter element 17 has an abutment 
surface 17a (Figure 4) having a relatively small first opening in communication with 
the passage 21a and a relatively large second opening in communication with the 
outlet channel 22. The abutment surface also has a groove 17b intended for a 
gasket (not shown). The engine M has a corresponding abutment surface with two 
corresponding openings intended to be placed opposite to the passage 21a and the 
outlet channel 22, respectively. 

[0021] As illustrated in the drawing, the engine M has a channel M1 for pressurized 
lubricating oil, which channel communicates with the passage 21a. If desired, a 
closing valve (not shown) may be arranged in the passage 21a or in a passage 
between the engine channel M1 and the passage 21a. A space M2 in the engine 
M communicates both with the outlet channel 22 in the adapter element 17 and 
with the interior of the crankcase of the engine M (not shown). 

[0022] The aforementioned partitions 1 1 and 12 delimit between themselves a 
space 23, which extends about the centrifugal rotor shaft 6 and which in the 
following will be named "drainage chamber". The main object of this drainage 
chamber 23 is to prevent driving liquid in the drive chamber 19 from being 
unintentionally pressed upwardly to the separation chamber 4. The drainage 
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chamber 23 is also used to receive, and to forward to an outlet, liquid having been 
separated in the separation chamber 4 from gas supplied thereto. It is also used 
for a further object, which shall be explained later. 

[0023] For receiving liquid separated from the gas in the separation chamber 4 the 
upper partition 12 forms an annular groove 24 that extends around the lower part of 
the surrounding wall of the housing 1. At least one outlet 25 at the bottom of the 
groove leads to the drainage chamber 23. Around the groove 24, between this and 
the surrounding wall of the housing 1, an annular space 26 is delimited, 
communicating with the outlet 3 of the housing 1 for cleaned gas. From this space 
26 at least one further outlet 27 leads to the drainage chamber 23. 

[0024] The centrifugal rotor shaft 6 has an axially through going channel 28 that can 
conduct a mist of liquid from the drive chamber 19 to a small chamber 29 delimited 
within the cap 8 above the shaft 6. Mist of this kind is used for lubrication of the 
upper bearing 7. For limiting the amount of mist that may flow to the bearing 7 the 
shaft 6 supports at its upper part a disc or the like, forming a throttle of the channel 
28. Mist having entered the chamber 29 flows further through the bearing 7 into the 
centrifugal rotor and is mixed therein with entering gas to be cleaned. 

[0025] The lower bearing 10 is of a kind having on its upper side an annular cover 
dish 30 arranged to bridge the distance between the outer non-rotatable bearing 
ring and the inner rotatable bearing ring of the bearing. The cover dish 30 prevents 
a free flow of liquid mist from the drive chamber 19 into the drainage chamber 23 
but cannot completely prevent such a flow, particularly after sometime of wear. 

[0026] The drainage chamber 23 has at least one liquid outlet 31 , which opens into 
a channel 32 formed in the adapter element 17. The channel 32 in turn opens in 
the abutment surface of the adapter element (Figure 4), through which the adapter 
element abuts against the engine M. Alternatively, the channel 32 may open into 
the aforementioned outlet channel 22 in the adapter element 17, which conducts 
lubricating oil out of the drive chamber 19. 
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[0027] The cleaning device shown in the drawing operates in the following way in 
connection with cleaning of crankcase gas coming from the internal combustion 
engine M, the crankcase of which (not shown) is connected to the inlet 2 of the 
apparatus at the upper part of the housing 1 . 

[0028] When lubricating oil is sprayed at a high pressure through the nozzle 21 
against the turbine wheel 20, so that this is caused to rotate about the rotational 
axis R, an oil mist is generated in the drive chamber 19 and oil splashes in all 
directions therein. Upon the resulting rotation of the centrifugal rotor 5 gas therein 
is caused to rotate, thereby being pumped outwardly through the flow paths 
between the separation discs 13. Thereby a partial vacuum will come up in the 
central inlet chamber 16 of the centrifugal rotor, whereby crankcase gas is sucked 
in to the rotor and is forced to flow through the centrifugal rotor under rotation. The 
crankcase gas contains suspended particles in the form of oil and soot particles, 
and in the flow paths between the separation discs 13 these particles are separated 
from the gas by action of the centrifugal force. While the crankcase gas is pumped 
out into the separation chamber 4 around the centrifugal rotor and further out 
through the gas outlet 3 of the housing, the particles deposit on the upwardly facing 
sides of the separation discs 13, on which they move further (slide or run) radially 
outwardly and are finally thrown away from the separation discs towards the 
surrounding wall of the housing 1. Separated oil (with particles suspended therein) 
runs along said surrounding wall down into the groove 24 and further through the 
outlet 25 therefrom into the drainage chamber 23. From the drainage chamber 23 
the oil runs further out through the outlet 31 to the channel 32 and from there back 
to the crankcase of the combustion engine. 

[0029] After some time of operation it may happen, if the cleaned crankcase gas 
leaving the housing 1 through the outlet 3 has not been 100% free of oil mist, that 
some drop of oil now and then runs back from the outlet conduit into the lower part 
of the separation chamber 4. Such oil enters the annular space 26, from where its 
runs further through the outlet 27 into the drainage chamber 23 and from there 
further out thereof through the outlet 31 . The outlet 27 from the space 26 can also 
be regarded as a throttle inlet to the drainage chamber 23, and an inlet of this kind 
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may alternatively be situated so that oil may run directly from said outlet conduit to 
the drainage chamber without passing through the lower part of the separation 
chamber 4. 

[0030] Oil that is sprayed in the drive chamber 19 against the turbine wheel 20 and 
splashes towards the bearing 10 may partly pass through the bearing and up into 
the drainage chamber 23. Here oil of this kind runs by itself to the outlet 31 and is 
returned therethrough and through the channels 32 and 22 to the crankcase of the 
combustion engine. 



